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Abstract
7KH-DSDQ$WRPLF(QHUJ\$JHQF\-$($KDVGHYHORSHGWKHSUHGLFWLRQPHWKRGIRU\LHOGVWUHVVDQGXOWLPDWHWHQVLOHVWUHQJWKDW
OLTXLGKHOLXPWHPSHUDWXUH.XVLQJWKHTXDGUDWLFFXUYHDVDIXQFWLRQRIWKHFRQWHQWRIFDUERQDQGQLWURJHQ3UHGLFWLRQPHWKRG
ZDVIRUPXODWHGEDVHGRQWKHWHQVLOHVWUHQJWKGDWDRIPDWHULDOVZLWKVKDSHRIUHFWDQJOH,QWKLVVWXG\WHQVLOHVWUHQJWKRIWKHIRUJHG
PDWHULDOV ZLWK URXQG EDU DQG FRPSOH[ VKDSH ZHUH REWDLQHG VR DV WR FRPSDUH ZLWK WKH SUHGLFWHG YDOXH 7KH DFFXUDF\ RI WKH
SUHGLFWLRQPHWKRGZDVRI<LHOG6WUHQJWK<6RI8OWLPDWH7HQVLOH6WUHQJWK876ZKHQWKHSUHGLFWLRQPHWKRGZDV
DSSOLHGWRURXQGEDUIRUJHGPDWHULDOV%\FRQWUDVWWKHDFFXUDF\DERXWSUHGLFWLRQPHWKRGZDVRI<6RI876ZKHQ
SUHGLFWLRQPHWKRGZDVDSSOLHGWRFRPSOH[VKDSHIRUJHGPDWHULDOV,WFDQEHSUHVXPHGWKHWHQGHQF\RIWHQVLOHVWUHQJWKRWKHUWKDQ
PDWHULDOV ZLWK VKDSH RI UHFWDQJOH +RZHYHU LW ZDV IRXQG DFFXUDF\ RI URXQG EDU LV ODUJHU WKDQ RWKHU PDWHULDOV EHFDXVH RI
GLIIHUHQFHLQWKHIRUJLQJPHWKRG
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1. Introduction
,7(5LVXQGHUFRQVWUXFWLRQDLPLQJWRYHULI\WHFKQLFDOGHPRQVWUDWLRQRIDQXFOHDU IXVLRQJHQHUDWLRQ$7RURLGDO
)LHOG&RLO7)&RQHRIWKHVXSHUFRQGXFWLQJPDJQHWVLQ,7(5LVPLQKHLJKWPLQZLGWKDQGWZHLJKWDV
VKRZQ LQ )LJ  7KH 7)& VWUXFWXUH PXVW ZLWKVWDQG WKH KXJH PDJQHWLF IRUFH LQ WKH ,7(5 VXSHUFRQGXFWLQJ FRLO
RSHUDWLQJDWOLTXLGKHOLXPWHPSHUDWXUH.)RUWKLVREMHFWLYH-DSDQ$WRPLF(QHUJ\$JHQF\-$($KDVGHYHORSHG
DXVWHQLWLFVWDLQOHVVVWHHO/1KDYLQJQLWURJHQDQGFDUERQFRQWHQWV&1IURPWRDQGFRQILUPHGLWV
PDWHULDOSURSHUWLHVLQFOXGLQJ WKRVHDW.WRVDWLVI\,7(5UHTXLUHPHQWVDQGWKHVHUHVXOWVKDYHEHHQUHSRUWHG>@
'XULQJ WKLV GHYHORSPHQW -$($KDV DOVRGHYHORSHGSUHGLFWLRQ FXUYHV WR HVWLPDWH QRW RQO\. VWUHQJWKVEXW DOVR
WKRVH DW DQ\ WHPSHUDWXUH IURP URRP WHPSHUDWXUH 57 WR .ZLWK&1 FRQWHQW DQG VWUHQJWKV DW 57 IRU /1
FRQWDLQLQJZLGH UDQJHRI&1PHQWLRQHG DERYH >@7KLV SUHGLFWLRQPHWKRG DOVR VHUYHG WKHEDVLV WRGHYHORS WKH
PDWHULDO GHVLJQ VWUHQJWK FXUYH GHILQHG LQ WKH PDWHULDO VHFWLRQ RI WKH ³&RGHV IRU )XVLRQ )DFLOLWLHV  5XOHV RQ
6XSHUFRQGXFWLQJ0DJQHW6WUXFWXUH´LVVXHGE\WKH-DSDQ6RFLHW\RI0HFKDQLFDO(QJLQHHUV-60(LQ2FWREHU
KHUHDIWHUUHIHUUHGDV-60(FRGH>@
7KHVH PDWHULDO GHVLJQ VWUHQJWK FXUYHV VKRZ UHODWLRQ EHWZHHQ GHVLJQ VWUHQJWK RI HDFK PDWHULDO JUDGH DQG
WHPSHUDWXUH IURP57 WR.)URP WKLV UHODWLRQ -60(FRGHDOORZV WRFRQGXFW WHQVLOH WHVWVDWRQO\57DVTXDOLW\
FRQWUROWHVW+RZHYHU-$($PDQXIDFWXUHWKHDFWXDOVWUXFWXUDOPDWHULDOVIRU7)&VWUXFWXUHEDVHGRQ-60(FRGHVWR
UDWLRQDOL]HTXDOLW\FRQWUROWHVWDW.IRUODUJHDPRXQWRIPDWHULDOEXWDFWXDOPDWHULDOVLQFOXGHPDWHULDOVKDSHZKLFK
LV ILUVW WLPH WR EH PDQXIDFWXUHG 7KHUHIRUH -$($ SHUIRUPHG WHQVLOH WHVWV DW . IRU WKRVH SURGXFWV WR FRQILUP
FU\RJHQLF WHQVLOH SURSHUWLHV DQG FRQILUPHG DFFXUDF\ RI WKH SUHGLFWLRQPHWKRG E\ FRPSDULQJ SUHGLFWHG YDOXH DQG
DFWXDOPHDVXUHGYDOXH7KLVSDSHUGHVFULEHVWKHVHHVWLPDWHGUHVXOWV


)LJ 6FKHPDWLFLOOXVWUDWLRQRI,7(57)FRLO
D,7(5VXSHUFRQGXFWLQJPDJQHWV\VWHPE7)&VWUXFWXUHF6HJPHQWVRI7)&VWUXFWXUH
2. Outline of material and the Prediction method
2.1. ITER TF Coil Structure materials requirements
&U\RJHQLF VWUXFWXUDOPDWHULDO IRU ,7(57)& VWUXFWXUH UHTXLUHV KLJK VWUHQJWK DW VXSHUFRQGXFWLQJ FRLO RSHUDWLRQ
WHPSHUDWXUH WR HQVXUH KXJH HOHFWURPDJQHWLF IRUFH 'LIIHUHQW VWUHVV LQWHQVLWLHV DUH ORDGHG LQ HDFK SDUW RI 7)&
VWUXFWXUH+HQFH LW LV UDWLRQDO WR GHILQH GLIIHUHQW VWUHQJWK UHTXLUHPHQWV RQ \LHOG VWUHQJWK <6 RIPDWHULDOV 7KH
VWDLQOHVVVWHHOVXVHGLQWKH,7(57)&VWUXFWXUHDUHFODVVLILHGLQWRIRXUFODVVHV&&&DQG&FRUUHVSRQGLQJWR
UHTXLUHPHQWRI<67KHUHTXLUHPHQWGHILQHGPLQLPXP<6DW.DQG5703DDQG03DIRU&03D
DQG 03D IRU & 03D DQG 03D IRU & DQG 03D DQG 03D IRU & UHVSHFWLYHO\ -$($
SUHSDUHGDWHFKQLFDOVSHFLILFDWLRQIRUDFWXDO7)&VWUXFWXUHPDWHULDOV--IRU&/1+IRU&/10IRU&
DQG /1/ IRU & EDVHG RQ -60( FRGH EHFDXVH -60( FRGH GHILQHV FU\RJHQLF VWUXFWXUDO PDWHULDOV ,7(5
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UHTXLUHPHQWRI<6DW57DQG.IRUHDFKFODVVRI7)&VWUXFWXUHPDWHULDOVDUHVKRZQLQ7DEOHDDQGFKHPLFDO
FRPSRVLWLRQVIRUWKHPDUHVKRZQLQ7DEOHE
7DEOH,7(5UHTXLUHPHQWRIWHQVLOHVWUHQJWKDQGFKHPLFDOFRPSRVLWLRQV
D 7HQVLOHVWUHQJWK03DE&KHPLFDOFRPSRQHQWVPDVV








2.2. Prediction method
-$($>@KDVGHYHORSHGDSUHGLFWLRQFXUYHWRHVWLPDWH.VWUHQJWKVIURP&1FRQWHQWDQGVWUHQJWKVDW577KH
IROORZLQJ HTXDWLRQV DUH REWDLQHG WR SUHGLFW<6 DQG XOWLPDWH WHQVLOH VWUHQJWK 876 DV D IXQFWLRQ RI WHPSHUDWXUH
XQGHUWKHDVVXPSWLRQWKDWWKHURRPWHPSHUDWXUHLV.
@> 

 ANCATANCATANCASTP  D    
PSTRTatstrengthMeasured  D       
  

 ANCAANCAANCAST P uu   
ZKHUH$$RI/1DUHWDEXODWHGLQ7DEOH673LVSUHGLFWHG\LHOGVWUHQJWK03DRUSUHGLFWHGWHQVLOHVWUHQJWK
03D&LVFDUERQFRQWHQW1LVQLWURJHQFRQWHQW7LVWHPSHUDWXUH.UHVSHFWLYHO\5HIHUHQFH>@VWXGLHG
SUHGLFWLRQPHWKRGRI<6DW.LQFOXGLQJ+DOO3HWFKVWUHQJWKHQLQJUHODWLRQVKLSEHWZHHQJUDLQVL]HDQG<6LVXVHGWR
SUHGLFWLRQRIFU\RJHQLFWHQVLOHVWUHQJWK*UDLQVL]HHIIHFWRQDFFXUDF\RISUHVHQWSUHGLFWLRQPHWKRG>@ZDVVWXGLHG
*UDLQVL]HRIHDFKSURGXFWZDVHVWLPDWHGDFFRUGLQJWR$670(
7DEOH&RHIILFLHQWVRISUHGLFWLRQTXDGUDWLFFXUYHDQG>@
 $ $ $ $ $ $
/1<6&1 [ [   [ [
/176&1 [ [   [ [
2.3. Forged materials with round bar and complex shape
-$($ KDV VWDUWHG PDQXIDFWXULQJ RI 7)& VWUXFWXUH PDWHULDOV IURP  DQG DFWXDO PDQXIDFWXULQJ RI 7)&
VWUXFWXUH KDV VWDUWHG IURP $SULO RI  E\ XVLQJ PDQXIDFWXUHGPDWHULDOV ,Q WKH DFWXDOPDWHULDO PDQXIDFWXULQJ
PDWHULDOVKDYLQJVRPHNLQGVRIVKDSHVKDYHEHHQPDQXIDFWXUHG IRUH[DPSOHUHFWDQJXODUSODWH UHFWDQJXODUEORFN
WKUHHGLPHQVLRQDOFRPSOH[VKDSHDQGURXQGEDUVKDSH,QWKHTXDOLILFDWLRQVWDJH/1UHFWDQJXODUIRUJLQJEORFNV
DQGKRW UROOHGSODWHVZKRVH WKLFNQHVVDUH IURPPPWRPPZHUHPDQXIDFWXUHGDQGZHUH WHVWHGDOUHDG\>@
7KHUHIRUH WKLV VWXG\ LQYHVWLJDWHG WZR W\SHV RIPDWHULDOV RQH LV URXQG EDU  a PP LQ GLDPHWHU  a
PPLQ OHQJWK DQG WKHRWKHU LV WKUHHGLPHQVLRQDO VKDSHZKLFKFDOOHG%:LQJ%6LGH3ODWHDQG$6LGH
3ODWH DV VKRZQ LQ )LJ ,QJRWV RI URXQG EDU IRUJLQJZHUHPHOWHG E\ HOHFWULF DUF IXUQDFH DQG UHILQHG E\$UJRQ
2[\JHQ'HFDUEXUL]DWLRQ$2'SURFHVV,QJRWVZHUHIRUJHGWRILQDOVKDSHWKURXJKVHYHUDOKHDWDQGSUHVVLQJVWHSV
E\RLOK\GUDXOLFSUHVVRUKLJKVSHHGUDGLDOIRUJLQJPDFKLQHIROORZHGE\VROXWLRQWUHDWPHQWDWGHJUHH&
&/$66
.<6
03D
57<6
03D
& 䍻 䍻
䍻 䍻&
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& 䍻 䍻
-- /1 /
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1L ± ± ±
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,QJRWV RI WKUHH GLPHQVLRQDO FRPSOH[ IRUJLQJVZHUHPDGH E\ HOHFWULF IXUQDFH DQG UHILQHG E\9DFXXP2[\JHQ
'HFDUEXUL]DWLRQ92'SURFHVV,QJRWVZHUHPDGHDQGIRUPHGDWVLPLODUFRQILJXUDWLRQRIILQDOGLPHQVLRQWKURXJK
VHYHUDOKHDWDQGSUHVVLQJVWHSVIROORZHGE\VROXWLRQWUHDWPHQWDWGHJUHH&. 

)LJ'LPHQVLRQRIIRUJLQJVEHIRUHVROXWLRQWUHDWPHQWKDYLQJWKUHHGLPHQVLRQDOFRPSOH[VKDSH
D%:LQJE%6LGH3ODWHF$6LGH3ODWH
3. Evaluation of accuracy about prediction 
3.1. Cryogenic tensile test
-$($ KDV LWV RZQ FU\RJHQLF PDWHULDO WHVW IDFLOLWLHV IRU PHFKDQLFDO WHVW RI VWUXFWXUDO PDWHULDOV ZKLFK LV
PHFKDQLFDOVFUHZGULYHQPDFKLQHIRU.WHQVLOHWHVW,WLVHTXLSSHGZLWKWXUUHWGLVNRQZKLFKVSHFLPHQVFDQEH
VHWXSVRWKDWVSHFLPHQVFDQEHWHVWHGDW.LQRQHFRROGRZQF\FOH.WHQVLOHWHVWVZHUHSHUIRUPHGE\XVLQJ
PP GLDPHWHU VSHFLPHQV DFFRUGLQJ WR WKH -DSDQHVH ,QGXVWULDO 6WDQGDUGV -,6 =  HQWLWOHG ³7HQVLOH WHVWLQJ
PHWKRGIRUPHWDOOLFPDWHULDOVLQOLTXLGKHOLXP´HVWDEOLVKHGLQ7HQVLOHWHVWVDW57ZHUHFRQGXFWHGDFFRUGLQJWR
WKH -,6= ,QRUGHU WR FRPSDUH WKH WHVW UHVXOW RI WHQVLOH VWUHQJWKRI .DQGSUHGLFWHG WHQVLOH VWUHQJWK IURP
WHQVLOHVWUHQJWKDWURRPWHPSHUDWXUHVSHFLPHQVZHUHWDNHQIURPWKHVDPHSRVLWLRQRIWKHUHVSHFWLYHPDWHULDO1LQH
VSHFLPHQVWDNHQIURPURXQGEDUIRUJLQJVDQGVL[VSHFLPHQVWDNHQIURPFRPSOH[VKDSHIRUJLQJVZHUHWHVWHGDW.
6L[VSHFLPHQVWDNHQIURPURXQGEDUIRUJLQJVDQGVL[VSHFLPHQVWDNHQIURPFRPSOH[VKDSHIRUJLQJVZHUHWHVWHGDW
URRPWHPSHUDWXUH
3.2. Test results at 4 K and estimation results of predicted strength
7HQVLOH WHVWV DW . DQG 57ZHUH VDPSOHG IURP FORVHVW SRVLWLRQ HDFK RWKHU LQ WKH VDPH SURGXFW 7HQVLOH WHVW
UHVXOWVDW.DQG57IRUURXQGEDUIRUJLQJVDUHWDEXODWHGLQWKHFROXPQRI0HDVXUHGDW.DQG0HDVXUHGDW57LQ
7DEOHUHVSHFWLYHO\6DPHWHQVLOHWHVWVIRUFRPSOH[VKDSHIRUJLQJVDUHWDEXODWHGLQ7DEOH7DEOHVDQG VKRZ
DOVR&1FRQWHQWVLQHDFKSURGXFW7KHSUHGLFWLRQPHWKRGLQVHFWLRQZDVDSSOLHGIRUDOOSURGXFWVE\XVLQJDOO
57 WHQVLOH WHVW UHVXOWV DQG FRUUHVSRQGLQJ WR &1 FRQWHQWV DQG FDOFXODWHG . <6 DQG 876 ZHUH WDEXODWHG LQ
7DEOHVDQG7KHDFFXUDF\EHWZHHQPHDVXUHG.WHQVLOHWHVWUHVXOWVDQGSUHGLFWHGYDOXHVZHUHVKRZQLQFROXPQ
RIDFFXUDF\RISUHGLFWLRQIURPPHDVXUHGLQ7DEOHVDQG 
*UDLQVL]HQXPEHUVRIHDFKSURGXFWZHUHVKRZQLQ7DEOHDQG$FFRUGLQJWR+DOO3HWFKUHODWLRQVKLSWKHILQHU
JUDLQ PDWHULDOV VKRXOG WHQG WR KDYH KLJKHU <6 WKDQ FRDUVH PDWHULDOV 5HODWLRQVKLS EHWZHHQ JUDLQ VL]H G G
DYHUDJHGLDPHWHURIJUDLQDQG.<6RIFRPSOH[IRUJLQJVDQGURXQGEDUIRUJLQJVDUHVKRZQLQ)LJ*HQHUDOO\D
JUDLQVL]HDQG<6EHFDPHDUHODWLRQRIGLUHFWSURSRUWLRQDVUHIHUHQFH>@EXWLQWKLVWHVWUHVXOWLWEHFDPHDQHJDWLYH
UHODWLRQ+HQFHWKHUHLVQRVLJQLILFDQWFRUUHODWLRQEHWZHHQJUDLQVL]HDQGPHDVXUHG.<6LQWKLVWHVWVSHFLPHQV
)URPPHDVXUHGWHQVLOHVWUHQJWKDW57DQG.LQ7DEOHVDQG LWLVVKRZQWKDWDOOPLQLPXP<6DW57DQG.
VDWLVILHG ,7(5 UHTXLUHPHQW WDEXODWHG LQ7DEOH. )URPFRPSDULVRQRI DYHUDJH<6DW .EHWZHHQ URXQGEDU DQG
FRPSOH[VKDSHIRUJLQJVYDOXHRIFRPSOH[VKDSHLV03DKLJKHUWKDQURXQGEDU¶VRQH$QGDYHUDJH<6DW57KDV
VDPHWHQGHQF\ WKDW URXQGEDU IRUJLQJVKDV03DKLJKHUDYHUDJH<6DW57WKDQFRPSOH[VKDSHIRUJLQJV2Q WKH
RWKHUKDQGWKHUHLVQRODUJHGLIIHUHQFHLQDYHUDJH&1FRQWHQWVDQGPHDVXUHGWHQVLOHVWUHQJWKDW57)XUWKHUPRUH
WKHUHLVQRVLJQLILFDQWGLIIHUHQFHLQDYHUDJHSUHGLFWHG.YDOXHDOVR
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
)LJ5HODWLRQEHWZHHQJUDLQVL]HDQG.<6RIFRPSOH[IRUJLQJVDQGURXQGEDUIRUJLQJV
)URP WKHVH UHVXOWV REWDLQHG E\ H[SHULPHQWV DQG FDOFXODWLRQ LW FDQ EH VDLG WKDW URXQG EDU DQG FRPSOH[ VKDSH
IRUJLQJVVDWLVILHGWHQVLOHVWUHQJWKDW.DQG57WR,7(5UHTXLUHPHQWVEXWDFFXUDF\RISUHGLFWLRQPHWKRGIRUURXQG
EDUIRUJLQJVKDVWHQGHQF\WRSUHGLFW.<6DVKLJKHU<6WKDQWHVWHGYDOXHDURXQG$QGDFFXUDF\RISUHGLFWLRQ
IRUFRPSOH[VKDSHIRUJLQJVLVKLJKHUWKDQWKDWRIURXQGEDUIRUJLQJV
3.3. Discussion
7KLVSUHGLFWLRQUHODWLRQFRQWDLQVVRPHHPSLULFDOFRHIILFLHQWVEDVHGRQ WHQVLOHVWUHQJWKGDWDEHWZHHQ57WR.
REWDLQHGE\-$($DERXWPDWHULDOVZLWKWKHVKDSHRIUHFWDQJOH+HQFHUHVXOWVRIIRUJHGPDWHULDOVZLWKURXQGEDUDQG
WKUHHGLPHQVLRQDOFRPSOH[VKDSHVDUHQRWWDNHQLQWRDFFRXQWLQWKHVHFRHIILFLHQWVGLUHFWRU\7ZRYDULDEOHVRI&1
FRQWHQWVDQGWHQVLOHVWUHQJWKDW57DUHHPSOR\HGWRSUHGLFWLRQIRUPXOD6LQFHWKHUHZDVQRODUJHGLIIHUHQFHLQWKH
FKHPLFDOFRPSRQHQWDQGWHQVLOHVWUHQJWKDW57RIWKUHHGLPHQVLRQDOFRPSOH[VKDSHDQGURXQGEDUWKHUHVKRXOGEH
QRGLIIHUHQFH DW SUHGLFWHGYDOXH7KHSUHGLFWLRQPHWKRG FDQEHDSSOLHGZLWK DFFXUDF\EHWZHHQ WR IRU
FRPSOH[ VKDSH IRUJLQJV EHFDXVH RI KLJK IRUJLQJ UDWLRV DERXW 6 7KHVH IRUJLQJ UDWLRV DUH DOPRVW WKH VDPH DV
UHFWDQJOHIRUJLQJHVSHFLDOO\WHVWVSHFLPHQVIRUWKLVH[SHULPHQW&RQWUDU\DFFXUDF\RISUHGLFWHG<6RIURXQGEDULV
DURXQG7KHURXQGEDUVDUHIRUJHGE\YDULRXVIRUJLQJUDWLRWKDQUHFWDQJOHIRUJLQJV+RZHYHUYDOXHRI876LV
QRWVRGLIIHUHQWEHWZHHQFRPSOH[VKDSHDQGURXQGEDU7KHSUHGLFWLRQPHWKRGFDQSUHVXPHWKHWHQGHQF\RIWHQVLOH
VWUHQJWKDVZHOODVUHFWDQJOHIRUJLQJV$FRHIILFLHQWLVH[SHULPHQWDOO\FDOFXODWHGIRUHYHU\IRUPDQGLWLVWKRXJKWWKDW
WKH WHQVLOH VWUHQJWK RI WKH PDWHULDO IURP ZKLFK IRUP DQG D SURFHVV GLIIHU FDQ DOVR EH SUHGLFWHG ZLWK VXIILFLHQW
DFFXUDF\E\WDNLQJLQWKHFRHIILFLHQWWRSUHGLFWLRQUHODWLRQ,WLVUHTXLUHGDVIXWXUHZRUNVWRDVVHVVDERYHWHFKQLFDO
UHDVRQV IRU URXQG EDU IRUJLQJV WR HVWDEOLVK DFFXUDWH SUHGLFWLRQ PHWKRG DOWKRXJK DOO WHQVLOH WHVW UHVXOWV VDWLVILHG
GHVLJQUHTXLUHPHQWV
4. Conclusion
7HQVLOH VWUHQJWK DW .RI VKDSHG IRUJLQJVKDVEHHQPHDVXUHGE\ -$($$OOPLQLPXP<6DW57DQG.
VDWLVILHG ,7(5 UHTXLUHPHQW )XUWKHUPRUH DFFXUDF\ RI SUHGLFWLRQ PHWKRG GHYHORSHG E\ -$($ ZKLFK SUHGLFWV
VWUHQJWKVDW.IURPVWUHQJWKVDW57DQG&1FRQWHQWRISURGXFWVKDVEHHQHVWLPDWHG7KHIROORZLQJFRQFOXVLRQV
DUHREWDLQHGLQWKLVVWXG\
 7KHDFFXUDF\IRUURXQGEDUIRUJLQJVZDVHVWLPDWHGDERXW.<6.876DQGWKHDFFXUDF\
IRUFRPSOH[VKDSHIRUJLQJVZDVHVWLPDWHG.<6.876
 6LQFH WKHUHZDV QR ODUJH GLIIHUHQFH LQ WKH FKHPLFDO FRPSRQHQW DQG WHQVLOH57<6 RI FRPSOH[ VKDSH DQG
URXQGEDUWKHUHVKRXOGEHQRGLIIHUHQFHLQSUHGLFWHGYDOXH+HQFHWKLVGLIIHUHQFHRISUHGLFWLRQRI.<6IRU
URXQGEDULVFDXVHGE\PDQXIDFWXULQJSURFHVV
 7KH SUHGLFWLRQ PHWKRG FDQ SUHVXPH WKH WHQGHQF\ RI WHQVLOH VWUHQJWK $ FRHIILFLHQW LV H[SHULPHQWDOO\
FDOFXODWHGIRUHDFKPDQXIDFWXULQJFRQGLWLRQVIRUPSURFHVVLWFDQDOVREHSUHGLFWHGZLWKVXIILFLHQWDFFXUDF\
E\WDNLQJLQWKHFRHIILFLHQWWRSUHGLFWLRQUHODWLRQ
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